Basis for phospholipid incorporation into peripheral nerve myelin.
To characterize the mechanism(s) for targeting of phospholipids to peripheral nerve myelin, we examined the kinetics of incorporation of tritiated choline-, glycerol-, and ethanolamine-labeled phospholipids into four subfractions: microsomes, mitochondria, myelin-like material, and purified myelin at 1, 6, and 24 h after precursors were injected into sciatic nerves of 23-24-day-old rats. As validation of the fractionation scheme, a lag (> 1 h) in the accumulation of labeled phospholipids in the myelin-containing subfractions was found. This lag signifies the time between synthesis on organelles in Schwann cell cytoplasm and transport to myelin. In the present study, we find that sphingomyelin (choline-labeled) accumulated in myelin-rich subfractions only at 6 and 24 h, whereas phosphatidylserine (glycerol-labeled) and plasmalogen (ethanolamine-labeled) accumulated in the myelin-rich fractions by 1 h. The later phospholipids accumulate preferentially in the myelin-like fraction. These results are consistent with the notion that the targeting of sphingomyelin, a lipid present in the outer myelin leaflet, is different from the targeting of phosphatidylserine and ethanolamine plasmalogen, lipids in the inner leaflet. These findings are discussed in light of the possibility that sphingomyelin targeting is Golgi apparatus based, whereas phosphatidylserine and ethanolamine plasmalogen use a more direct transport system. Furthermore, the routes of phospholipid targeting mimic routes taken by myelin proteins P0 (Golgi) and myelin basic proteins (more direct).